Let A be an mn m n complex matrix. It is known that there is a unique polar decomposition A = QH, where Q Q = I, the n n identity matrix, and H is positive de nite, provided A has full column rank. This note addresses the following question: how m uch m a y Q change if A is perturbed? For the square case m = n our bound, which is valid for any unitarily invariant norm, is sharper and simpler than Mathias's SIAM J. Matrix Anal. Appl., 141993, 588 597.. For the non-square case, we also establish a bound for unitarily invariant norm, which has not been done in literature.
also deal with the case m n as we do here. A surprise is how heavily the sensitivity of the Q factor depends upon whether the working number eld is real or complex 1, 6 , 9 .
In this paper, we obtain some bounds for the perturbations of Q, assuming A is complex. Our bound for the case m = n is achievable and improves Mathias' slightly for small perturbations and signi cantly for big ones.
For the sake of convenience in our presentation, we use A and e In what follows, kXk 2 denotes the spectral norm which is the biggest singular value of X, and kXk F the Frobenius norm which is the square root of the trace of X X. W e shall use j j j j jj to denote a general unitarily invariant norm 5, 11 . Two particular ones are k k 2 which is clearly sharper than 19 and 22 when n e n . H o wever, it may b e v ery bad if one of n and e n is much smaller than the other.
5. Perturbation bounds for the Q factor in polar decomposition illustrate that the change in Q is proportional to the reciprocal of the smallest singular value of A when m = n and the working number eld is complex. However, it has been discovered by Barrlund 
